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To all, whon, it 7) lay concer'7. 
Be it known that I, ADDISON G. WATER 

HOUSE, of the city of Hartford, State of Con 
necticut, have invented certain new and use 

5 ful Improvements in Electric Motors, of which 
the following is a specification. 
My invention l'elates to certain improve 

ments in electric motors, whereby, the speed 
of the motor may be so regulated that any 

IO given speed will be maintained irrespective 
of load or the work that the motor may be 
required to perform and independent of any 
changes in the strength of the current trans 
mitted through the motor. 

It is a well-known fact that electric motors 
generate an inverse current, which current 
flows in all opposite direction to that trans 
mitted from the pline source, and that this 
currentis proportional to the speed of the mo 

2O tor, acts in the nature of resistance to cut down 
the prime current, and limits the speed of the 
motor, thus impairing its efficiency. 
The object of my invention is to utilize this 

counter-current to regulate the speed of the 
25 motor, and this I accomplish in the manner 

which I will now proceed to describe. 
Referring to the diagrams, Figure 1 is a 

front elevation of a motor provided with two 
collecting-brushes and a resistance-coil inter 

3o posed in a shunt-conductor connecting the two 
collecting-brushes. Fig. 2 is a similar view 
showing three collecting-brushes-two main 
and one auxiliary-and a resistance-coil in a 
shunt conductor connecting one of the main 

35 brushes to the auxiliary brush. Fig. 3 is like 
wise a similar view showing three collecting 
brushes, two of which are connected together 
by a conductor, and both to a third auxiliary 
brush by a conductor, in the circuit of which a 

4o resistance-coil is interposed. Fig. 4 is a simi 
lar view showing three brushes, pairs of which 
are connected together by conductors having re 
sistance-coils interposed between the brushes. 

In the drawings similar letters of reference 
45 indicate like parts. 

The current from the prime source of Sup 
ply is transmitted to the notor by the con 
ductor I, and is carried around the field-mag 
nets F, F, F, and F, and is connected to the 

brush a, resting upon the commutator C of the 5o 
arnature A. The current traverses the coils 
of the armature to the brush l, and from thence 
back to the prime source of supply by the con 
ductor O. The path of the main current in 
each of the four diagrams is the same. 

Referring to Fig. 1, d represents a conductor 
connected to the brush at and to the l'esistance 
R, which for convenience may be made up of 

55 

a number of coils, and can be either a fixed or 
an adjustable resistance, or any suitable de- 6c 
vice adapted to throw resistance into or out of 
the circuit, as required, and energized by a de 
rived current from the main current or by a 
mechanical device connected to the armature 
or the moving part of the machine. The coln. 
ductor d is likewise connected to the brush b, 
and thus provides a path or shillnt for a por. 
tion of the current around the ai'i nature. 
The current from I upon reaching the brush 

a divides between the armattle helices and 
the shunt-path, and the division will be in pro 
portion to the resistance of the two paths, it 
being understood that the counter electro-ino 
tive force generated in the arnature and de 
pending upon the speed of rotation of the ar 
mature is considered in the natue of resist 
3) C6. 

It will be understood that, as all the current 
traverses the helices of the field-magnets be 
fore it reaches the armature the field-magnets 
are at all times fully magnetized and irrespect 
ive of whether the current is passing through 
the armature or through the shunt-conductor 
and resistance R, and hence the magnetism of 
the fields are preserved constant. 

In designing a machine the resistance at R. 
in the shunt-conductor is made high enough 
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... to cause a part of the current to flow through 
the armature, which will effect the rotation of 
the armature, and as speed of rotation in - w 90 

creases a counter electro-motive force will be 
set up in the armature, winich will oppose the 
passage of the current through it, and more of 
the current will in consequence flow around 
the resistance R. 95 

It is found in practice that when the re 
sistance of the armature and the shunt path 
or paths are properly proportioned any in 
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crease in the speed of the armature is practi 
cally balanced by the inverse electro-motive 
force set up, which will be slow as the resist 
ance of the shunt is decreased and faster as it 
is increased, so that by varying the resistance 
at R different degrees of speed will be im 
parted to the armature. 

In the diagram Fig. 2 c is an auxiliary 
brush resting upon the commutator and in ad 
vance of the brush (, and electrically con 
nected to C. by a conductor, f, and the inter 
posed resistance-coil R, which in all respects 
may be similar to that described in connection 
with Fig. 1. The current on conductor I in this 
case divides at the brush (t, and passes through 
the conductor f and resistance to brush c. 
One portion of the current traverses the hel 
ices of the armature between brushes (t, and b 
and the other portion from brush c to b. 

By the rotation of the armature a local cur 
rent is set up between the brushes (t, and c and 
including the armature-coils between them. 
This local current increases with the speed of 
the armature, and serves to alter the position 
of the magnetic lines in the armature, thereby 
retarding its speed of rotation and practically 
limiting its speed to a determined velocity, 
which velocity may be increased or decreased 
by increasing or decreasing the resistance 
of R. 
The diagram Fig. 3 shows the shunt-path 

d combined with the path of Fig. 2, the re 
sistance-coil R being omitted from the pathf. 
The current. On I in this case is divided be 
tween three paths, two being by way of the 
brushes C and c, through the armature-helices 
to the brush b, and the third path being a shunt 
around the armature through the resist 
ance R. 

In the form shown in Fig. 3 I have the 
local circuit of Fig. 2 and the shunt-circuit of 
Fig. 1. Variation of resistance of the shunt 
path varies the current flowing through the 
armature and serves to effect a constant speed 
of rotation. 

In the diagram Fig. 4 the brushes a and c 
are connected together as in Fig, 2, and the 
brushes c and b as in Fig. 1. In this form a 
very high resistance can be used between the 
brushes ( and b, thereby diverting most of the 
current through the armature. This gives to 
the motor all the power that is due to the 
current employed, and any desired speed may 
be obtained by adjusting the hand-resistance 
R", which connects the brushes a, and c, so that 
by increasing the resistance R a greater speed 
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will be maintained in the armature, and by 
lowering the resistance of R a slower speed 
will be produced. 
I have shown but one auxiliary brush c, 

placed near the main brush (; but I may use 
two auxiliary brushes-One connected to a 
and the other to b-the electrical Connec 
tions being similar to those shown between 
the brushes ct and c. In this case I have a lo 
cal circuit, as in Fig. 2, and a shunt-circuit 
from the auxiliary brush, with resistance in 
the local circuit and the shunt. By varying 
the resistance the current can be divided in 
any required proportion between the local 
circuit, the shunt-circuit, or the armature. In 
practice I find the form shown in Fig. 4 to be 
that which is the most efficient in practice 
and convenient of application. 

I claim as my invention 
1. In an electric motor, the combination, 

with the field-magnet coils located in the main 
circuit, of a pair of main collecting-brushes, 
an auxiliary collecting-brush placed near one 
of said main brushes, a conductor for connect. 
ing one of said main brushes directly to the 
auxiliary brush, and an adjustable resistance 
located in the said conductor, substantially 
as and for the purpose described. 

2. In an electric motor, the combination, 
with the field-magnet coils located in the main 
circuit, of a pair of main collecting-brushes, 
an auxiliary collecting-brush, a conductor for 
connecting one of Said main brushes to said 
auxiliary brush, a conductor for connecting 
said auxiliary brush to the opposite main 
brush and around the armature of Said mo 
tor, and a fixed or adjustable resistance in said 
last-named conductor, Substantially as and 
for the purpose set forth. 

3. In an electric motor, the combination, 
with the field-magnet coils located in the main 
circuit, of a pair of main collecting-brushes, 
an auxiliary collecting-brush, a conductor for 
connecting one of the main brushes to said 
auxiliary brush, a fixed or adjustable resist 
ance in Said conductor and between said 
brushes, a conductor for connecting said aux 
iliary brush to the opposite main brush 
around the armature, and a fixed or adjust 
able resistance included in said conductor be 
tween said brushes, substantially as and for 
the purpose set forth. 

ADDISON G. WATERHOUSE. 
Witnesses: 

CHAS. E. CHAPIN, 
SAMUEL O. PRENTICE. 
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